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Narumi Nakato* : Cytological studies on the genus 
Cyathea in Japan 

: 0 ^M 1 o 

Cyathea (sensu Holttum 1963) is a large genus composed of about 600 
species distributed in tropics and subtropics. In Japan, eight species are 
known to occur in southern subtropical areas Taxonomic studies of the Japa¬ 
nese species were reviewed by Iwatsuki (1963), Holttum (1965), Nakaike (1975) 
and Ohba (1982). Chromosome studies for two of the eight species have been 
made by Mehra & Singh (1955), Roy & Holttum (1965) and Vasudeva & Bir 
(1982) using the materials outside Japan. However, the remaining six species 
have not been examined cytologically yet. In this paper, using Japanese ma¬ 
terials, the results of observations of somatic chromosomes are reported for 
seven species, excluding C. Tuyamae H. Ohba. 

Materials and methods A list of materials investigated is given in Tab. 1 
with the chromosome counts. The voucher specimes are deposited in the Na¬ 
tional Science Museum, Tokyo (TNS). Root-tips were pretreated with 0.002 M 
solution of 8-hydroxyquinoline for 3 to 5 hours. They were fixed in 45% acetic 
acid for about 20 minutes, macerated in a mixed solution of IN HC1 and 45% 
acetic acid (4:1) for 1 minute at 60°C and squashed in 2% aceto-orcein. 

Results and discussion The results of the chromosome observations are 
summarized in Tab. 1. Five species, i. e. C. spinulosa, C. ogurae, C. podophylla, 
C. mertensiana and C. lepifera, are diploid with 2n=138 (x=69). In C. han- 
cockii, diploid (2n=138) and tetraploid (2n=c 276) cytotypes are detected. C. 
metteniana is hypo-tetraploid showing 2n=274. The present record of 2n=138 
in C. spinulosa agrees with the previous meiotic count n=69 in plants from 
eastern Himalaya (Mehra & Singh 1955) and central India (Vasudeva & Bir 
1982). C. podophylla was reported to be 2n=c 140 from southern China (Roy 
& Holttum 1965). The present observation of 2n=138 in this species is, there¬ 
fore, the first confirmation of accurate chromosome number. The chromosome 
numbers for the other five species are reported here for the first time. 

* Shinjuku High School, Sendagaya 6-2-1, Shibuya-ku, Tokyo 151. 
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Tab 1. Chromosome numbers and localities of 
Japanese species in the genus Cyathea. 

seven 



Species 

Locality (Number of plant examined) 

Chromosome 
number (2n) 

Fig. 

Cyathea spinulosa 

Isl. Yakushima, Kagoshima Pref. (2) 


138 


Wall, ex Hook.* 

Isl. Amamioshima, Kagoshima Pref. 

(1) 

138 



Isl. Iriomotejima, Okinawa Pref. (1) 


138 

1 

C hancockii Copel.** 

Owase, Mie Pref. (2) 


138 

2 


Kannoura, Kochi Pref. (1) 


c276 

3 


Isl. Okinawajima, Okinawa Pref. (1) 


c 138 


C. metteniana (Hance) 

Isl. Ishigakijima, Okinawa Pref. (1) 


274 


C. Chr.** 

Isl. Iriomotejima, Okinawa Pref. (1) 


274 

4 

C. ogurae (Hayata) 

Isl. Chichijima, Tokyo Pref. (1) 


138 

5 

Domin** 





C. podophylla (Rook.) 

Isl. Ishigakijima, Okinawa Pref (1) 


138 


Copel.** 

Isl. Iriomotejima, Okinawa Pref (2) 


138 

6 

C. mertensiana 

Isl. Chichijima, Tokyo Pref. (1) 


138 

7 

(Kunze) Copel.*** 





C. lepifera( J. Sm. ex 

Isl. Ishigakijima, Okinawa Pref. (1) 


138 


Hook.) Copel.*** 

Isl. Iriomotejima, Okinawa Pref. (2) 


138 

8 

* Subgenus Cyathea, 

section Cyathea, ** subgen. Cyathea, 

sect. Gymno- 



sphaera and *** subgenus Sphaeropteris, sect. Sphaeropteris (Holttum 1965). 

The chromosomes in each nuclear plate show a gradual variation in length. 
Based on Figs. 1-8, the length of the longest chromosome to the shortest one are 
as follows: C. spinulosa, 3.0-1.7 /im; C. hancockii, 4.4-1.7 ^m (2x), 4.2-(0.8?) j«m 
(4x) ; C. metteniana, 3.8-1.5//m; C. ogurae, 3.2-1.4 fim; C. podophylla, 3.6-1.3 
j«m ; C. mertensiana, 3.5-1.4 ^m ; C. lepifera, 3.0-1.2 ^m. The sizes of chromo 
somes observed here seem to be moderate among ferns. In the tetraploid 
plant of C. hancockii, four exceedingly small fragmental chromosomes (?) of 
l.l-O.Sjum in length are found in the nuclear plate (Fig. 3). If these are single 
chromosomes, the chromosome number is counted as 2n=278; if these are frag¬ 
ments caused by squash procedure, the chromosome number as 2n=274-276. 
More examinations are needed for the determination of accurate chromosome 
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s. 1-8. Photomicrographs of somatic chromosomes. 1. Cyathea spinulosa, 2n = 138. 2. C. 
hancockii, 2n = 138. 3. C. hancockii, 2n = c 276. 4. C. metteniana, 2n = 274. 5. C. ogurae, 
2n = 138. 6. C. podophylla, 2n = 138. 7. C. mertensiana, 2n = 138. 8. C. lepifera, 2n = 138. 
Scale in Fig. 5, 10 [im. All photographs are at the same magnification. 
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number in this tetraploid C. hancockii. The chromosome number of 2n=274 
counted in C. metteniana is considered to be derived from aneuploid reduction 
from 2n=276 which is eutetraploid number of x=69. 

It is rather difficult to analyze exact karyotypes from the observed nuclear 
plates, because a considerable number of chromosomes were observed to be a 
rod shape, lacking clear constrictions. The lack of clear constrictions of 
chromosomes is partially due to the presence of chromosomes with terminal 
centromere. However, median chromosomes are often observed. Figs. 9 and 10 
show the median chromosomes judged in the nuclear plates of C. ogurae and 
C. podophylla. The number of the median chromosomes is at least 14 in C. 
ogurae and 22 in C. podophylla. It is noted that all these chromosomes are so 
small as to be 2.5-1.7 gm in C. ogurae and 2.5-1.3 gm in C. podophylla In 
other species, several metacentric chromosomes are also recognized and they 
are small in size. The number of these chromosomes is at least 10 in C. spinu- 
losa, 10 in diploid C. hancockii, 16 in tetraploid C. hancockii, 14 in C. met¬ 
teniana, 6 in C. mertensiana and 14 in C. lepifera. The occurence of small¬ 
sized metacentric chromosomes may be a common characteristic in Cyathea. 

The genus Cyathea had been considered to be of peculiar cytological fea¬ 
tures among leptosporangiate ferns, because about 40 species investigated cyto- 
logically were constantly diploid showing a high base number of x=69 (Walker 
1966, Lovis 1977, etc.) However, in compiling a list of 139 pteridophytes in 
Taiwan, Tsai & Shieh (1983) reported a tetraploid chromosome number of n= 
c 138 for the first time in Cyathea ( C. fenicis Copel.) Thus the above 
cytological consideration was broken down. C. hancockii and C. metteniana 
investigated in this study are additional species showing the presence of the 
polyploid taxa in this genus. 

As to Asian species of Cyathea, Holttum (1963, 1965) subdivided this genus 
into two subgenera, Cyathea and Sphaeropteris, on the basis of the difference 
of stipe scales. According to his classification, C. fenicis belongs to subgenus 
Cyathea, section Cyathea, and C. hancockii and C. metteniana to subgenus 
Cyathea, section Gymnosphaera. Thus polyploid species have so far been de¬ 
tected only in subgenus Cyathea. Taiwan and Japan are situated in the northern 
limit of distribution of the genus Cyathea. It is interesting that polyploid 
species occur in such region. 
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Figs. 9 & 10. Explanatory diagrams showing small-sized metacentric chromosomes (in black), 
which correspond to Fig. 5 and 6, respectively. 9. C. ogurae , at least 14 such chromosomes 
are seen. 10. C. podophylla , at least 22 such chromosomes are seen. Scale, 10 ^m. 
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